Introduction {#S1}
============

Mindfulness has experienced a boom in recent years with interventions that have proven effective in different contexts and ages ([@B16]; [@B74]; [@B83]). Health-related areas are those, either as a complementary therapy to treatment or as an improvement in general well-being, on which the main research in this field has been focused, for example, the importance of a normalizing, accepting, non-judgmental attitude to decrease anxiety and depression, and to foster wellbeing, reduce stigma and prejudice ([@B5]; [@B66]).

However, in recent years its practice has extended to other areas such as organization, schools and sports ([@B19]; [@B77]; [@B24]; [@B28]).

[@B76] in their review of scientific production in mindfulness for the decade 2007--2017 in the Web of Science, report a rather scarce production with respect to studies that focus on mindfulness within the university environment. They point out that, of the total of 652 articles in any language, only 96 would be related to the field of education. The research on mindfulness in the university environment is reduced to 24 articles, with a total sample of 4119 students.

The main results in the university population point to its effectiveness in promoting health, general well-being, increased life satisfaction and a decrease in states of anxiety and depression ([@B25]). Benefits have also been noted in knowledge retention ([@B62]), and significant improvements in reading and science scores ([@B3]).

Mindfulness is defined as focusing attention in an intentional way on the present moment without judging ([@B42]). It has been conceptualized as having several elements such as acceptance, non-judging, and non-reactivity. This multi-faceted conceptualization of mindfulness allows for a more complete understanding of its relationships with other variables, and thus [@B2] developed the Five Facet Mindfulness Questionnaire (*FFMQ*) that provides the most comprehensive coverage of the construct ([@B58]). The *FFMQ* arises from the exploratory factor analysis of the five most popular questionnaires that had been developed on mindfulness ([@B2]). It provides a broader assessment of mindfulness in its attentional, self-awareness and emotional regulation facets compared to other popular scales such as the *MAAS*, which evaluates only the component of mindfulness focused on the present by a single factor ([@B84]). In addition, it has demonstrated sensitivity to differences in mindfulness practice, allowing for discrimination between meditators and non-meditators ([@B13]). It consists of five dimensions: *observing* - the ability to perceive and recognize internal or external stimuli -, *describing* - to label with words the living experience -, *act with awareness*, *not-judging of inner experience* - equable vision before the thoughts, sensations or emotions that are perceived - and *not-reactivity to inner experience* - the latter refers to the distance with the experience and a period of time in which one does not react to the stimulus ([@B2]).

On an emotional level, mindfulness facilitates the development of a feeling of unconditional love, compassion and forgiveness toward ourselves and others ([@B31]; [@B53]; [@B72]). With respect to oneself, self-compassion allows us to understand our own suffering from a broad and transcendent perspective, perceiving human imperfections and feeling empathy toward others ([@B82]). With respect to others, compassion would turn the suffering of others into a vehicle for connection, rather than isolation ([@B67]). [@B49] highlight the emotional dimension of empathy as the most important in the development of forgiveness toward others. This affective disposition creates a bond on which empathy is constructed, since it helps us to perceive our shared humanity. [@B81] in his model REACH on forgiveness to others raises empathy as the core of the model, facilitating a positive emotional response and compassion toward a person or an event that hurt us. Thus, empathy seems to play a key role in forgiveness and compassion toward oneself and others, allowing the maintenance, reconciliation and repair of social relationships.

This paper aims to deepen the mechanisms through which the practice of mindfulness could foster our empathic ability. Empathy refers to the ability to be affected by and share the emotional state of another, to evaluate the reasons for the other's state and to identify with the other, adopting their perspective ([@B21]). It is an essential component of social cognition, contributing to and enhancing our ability to understand, respond to and adapt to the emotions of others, to be effective in emotional communication and to engage in prosocial behavior ([@B73]). While there has been an evolution in definitions according to different approaches and perspectives, research emphasizes the distinction between cognitive and emotional components ([@B63]). Nevertheless, it has been difficult to find consensus between the theoreticians and investigators about if the processes that are related to empathy -- perspective taking, sympathy, personal anguish, emotional contagion or theory of mind -- are part of an affective perception or a cognitive understanding ([@B73]). Thus, it is evidenced a great difficulty in finding agreement on the interrelated processes that contribute to empathy. In this work we have conceptualized empathy as an emotional process mainly, not subordinated to a cognitive understanding, although this can help to improve understanding and behavior ([@B73]).

Different studies on empathy seem to indicate that we are born with a biological predisposition to be empathic; nevertheless, its level of development is influenced and determined by the environment. To increase empathy in people would be a great benefit for society with respect to the diminution of antisocial behaviors ([@B80]). In this sense, to advance toward a society of solidarity and understanding it would be key to foster empathy.

Some research related to empathy suggests contradictory results regarding the influence of gender. The initial studies that examined these differences ([@B38]) show higher levels of empathy in women. Hoffman suggests that women have a greater tendency to put themselves in the place of the other, as well as a greater emotional resonance. [@B26] in an attempt to replicate these results found that women obtained higher scores when empathy was assessed through a questionnaire, but found no differences when physiological correlates or facial gestures were measured. This led to the assumption that the differences between men and women were due to gender role stereotypes, according to which when completing the questionnaires women tended to present themselves as more empathetic because this is what is expected of them regardless of the fact that there are no differences in reactivity. Later research supports these conclusions: [@B50] found that women scored higher than men on an empathy questionnaire, a difference that increased with age. However, they found no gender differences in pupillary reaction or neural or hemodynamic response, suggesting dissociation between the questionnaires and neurophysiological response. Recent studies have found gender differences in the influence of mindfulness on other constructs such as aggression or rumination ([@B58]; [@B27]) so the role of gender as a moderator in the effects of mindfulness on empathy will be explored. In recent years, mindfulness-based interventions have been proposed as a means to improve empathy responses ([@B30]; [@B43]; [@B29]; [@B46]; [@B7]). Empathy involves the ability to understand and share the feelings of others. Thus, the basic attentional processes involved in mindfulness (*observing, describing* and *acting with awareness*) could be key in the development of empathy. The capacity to be aware of what is happening in the present moment, and to *observe* and *describe* the emotions in oneself, would make the appearance of these capacities more likely in relationships with others. [@B40] propose that people would be able to observe and describe their own suffering and would become aware of their desire to alleviate it, extending it to the suffering of others in a natural way. Also, the capacities of *non reactivity* and *non judging*, can be key in the empathic development since they would allow to distance themselves from the strong emotions when not reacting in excess, making possible to understand, to take care of and to respond properly to the other's feelings ([@B78]). In this line, [@B10] raises mindfulness as a metacognitive capacity that orients people not only to their own affective state, but also to contextual stimuli in a non-reactive and acceptance way. Moreover, from a physiological point of view, it has been established that the practice of mindfulness causes changes in the same brain areas that are related to empathy: the prefrontal cortex, the anterior cingulate cortex and the anterior insula ([@B12]; [@B47]; [@B15]; [@B69]). [@B39] found that the daily practice of 30 min of meditation increased the density of gray matter in the brain regions associated with empathy. Numerous studies have found this benefit ([@B34]; [@B9]; [@B20]; [@B56]; [@B71]). Nevertheless, several studies question this positive effect in the improvement of empathy when practicing mindfulness ([@B6]; [@B23]; [@B64]).

Although there are many aspects to investigate ([@B30]; [@B8]), there are theoretical as well as empirical evidences that support the connection between mindfulness and empathy ([@B41]). Most of studies explain this relation from correlations or regressions ([@B45]; [@B30]) being the therapeutic contexts, associated to health variables, and development of empathy skills in health professionals those who have centered the greater efforts ([@B1]; [@B51]; [@B79]).

The popularization of mindfulness practice has increased in non-formal settings, but there is little research that attempts to explain the mechanisms through which mindfulness practice influences empathy outside of closed or structured programs ([@B4]; [@B41]), or the differential effects based on gender.

On the other hand, most of the research has been carried out in Anglo-Saxon areas. In this respect, [@B20] in their study with English students, pointed out modifications in the mindfulness trait and their influence in the development of empathy, pointing out the necessity to extend it to samples of other countries, although we do not have evidences of this type in other contexts like the Spanish-speaking one.

The present study addresses the practice in an informal or non-therapeutic context (leisure, meditation centers, courses, etc.), which has been little studied previously, and focused on university students in Spain. The objectives set in this study focus on verifying that mindfulness practices produce changes in the cognitions of the mindfulness construct, which are those that influence the improvement of empathy.

As illustrated in [Figure 1](#F1){ref-type="fig"}, the total effect (*c*) refers to the relationship between mindfulness practice and empathy without controlling for the mediator (Hypothesis 1). The direct effect (*c*´) refers to the relationship between mindfulness practice and empathy after controlling for the mediator (Hypothesis 4). Finally, a total indirect effect (*ab*) refers to the role of the mediator in the relationship between mindfulness practice and empathy (Hypothesis 2 and 3).

![Hypothesized mediation model: Indirect effect of mindfulness practice on empathy through mindful trait and total effect of independent variable on dependent variable.](fpsyg-11-01915-g001){#F1}

The second objective will be to establish which are the factors of mindfulness trait that have more influence on the development of empathy in Spanish-speaking contexts. Mindfulness is a metacognitive factor that precedes other cognitive-affective processes, so we consider that it can function as a mediator and that the five facets of mindfulness could be influencing the increase of empathy skills. Thus, we expect to obtain similar results to the study by [@B20] in English-speaking samples, in which *observing*, *describing*, and *not-reactivity* were predictors of empathy (Hypothesis 5).

As a third objective, because previous work has demonstrated gender differences in empathy ([@B50]) and gender differences in the effects of mindfulness on other variables such as aggressiveness ([@B27]) we also explored gender as a moderator of the effects of mindfulness on the empathy (Hypothesis 6).

Materials and Methods {#S2}
=====================

Participants {#S2.SS1}
------------

An convenience sample of 246 volunteer students from the University of Burgos (Spain) belonging to 7 degrees was selected: Degree in Social Education (*n* = 80), Degree in Pedagogy (*n* = 102), Degree in Early Childhood Education Teacher (*n* = 25), Master's Degree in Inclusive Education and Society (*n* = 18), Course on Pedagogical and Didactic Qualification in Vocational Training (*n* = 15), and Master's Degree in Teacher Training in Compulsory Secondary and Upper Secondary School Education (*n* = 6). The gender distribution was 35 men and 211 women with an average age of 22.23 years (*SD* = 4.76). The distribution of the sample presents a representative percentage of the university population in the area studied, characterized by a greater presence of women. In this sense, the [@B57] points out great differences according to the areas, greater in education (81%) with respect to health or social services (72%), these percentages being very similar to other European countries such as Ireland and the United Kingdom. The sampling was non-probabilistic convenience.

With regard to the practice of mindfulness, it was included in the group of people who practiced or had practiced mindfulness for non-therapeutic purposes in the last three years. The sample was divided into two groups according their responses to the question "Have you had any mindfulness training?", separating those who had never practiced mindfulness and those who had practiced it in informal contexts, that is, outside closed programs with a predetermined number of sessions.

Instruments {#S2.SS2}
-----------

The scales used were the Five Facet Mindfulness Questionnaire (*FFMQ*) ([@B2]) and the Toronto Empathy Questionnaire (*TEQ*) ([@B73]) selected for presenting adequate psychometric characteristics. The *FFMQ* was designed to measure mindfulness with psychometric guarantees from a factor analysis of the five most used scales that measured mindfulness trait, or the tendency to be more aware in daily life, consolidating a new 39-item questionnaire. It consists of five subscales: *observing*, *describing*, *act with awareness*, *not-judging of inner experience* and *not-reactivity to inner experience* ([@B2]). These are grouped into a general factor of second order that collects mindfulness cognitions in a single dimension. It has psychometric guarantees, adequate reliability, convergent and discriminatory validity, showing sensitivity to differences in the practice of mindfulness ([@B13]). Cronbach's alpha was 0.888 for the *FFMQ* (*observing* = 0.803, *describing* = 0.926, *act with awareness* = 0.846, *not-judging of inner experience* = 0.861 and *not-reactivity to inner experience* = 0.640).

The *FFMQ* has been validated in many countries, including France, the Netherlands, Germany, China, Norway and Chile ([@B65]).

The *TEQ* ([@B73]) is a short questionnaire that measures empathy as a primary emotional process, as a broad construct. It is a reliable scale (Cronbach's alpha = 0.69) robust, with internal consistency and test-retest reliability ([@B73]). By means of a factorial analysis from the most used questionnaires to evaluate empathy, [@B73] obtained a one-dimensional factor that contemplates 16 items with contents on empathy such as emotional contagion and responses to the emotional state of the other or of help, altruism or activation of the sympathetic system.

Both scales have been used in previous studies with similar college populations ([@B60]; [@B68]; [@B48]).

Procedure {#S2.SS3}
---------

The data was collected by the research team on paper and participation was voluntary. The research was approved by the Bioethics Committee of the University of Burgos. The principles of anonymity and confidentiality of the data of the study participants were taken into account. To obtain information, students completed the questionnaires in a single phase of about 25--30 min.

Results {#S3}
=======

Preliminary Analysis {#S3.SS1}
--------------------

Means, standard deviations, skewness and kurtosis values, and correlations for major study variables are summarized in [Table 1](#T1){ref-type="table"}. We checked skewness and kurtosis in our mediators and criterion variables. Following [@B17], skewness \> ± 2 and kurtosis \> ± 7 would indicate non-normal distribution. The results indicated that all measures were normally distributions, except *non-reactivity to inner experience* (Kurtosis = 8.18) dimension. However, as show [@B55] in your simulation, unlike classic methods, bootstrap methods do not rely on the assumption of asymptotic normality of the parameter estimates and offer better results. Even with a small sample size, bootstrap methods offer satisfactory control over Type I error and desirable statistical power ([@B55]). Moreover, PROCESS provides a method for testing of indirect effects that minimizes bias in results that can arise from non-normal sampling distributions ([@B36]).

###### 

Means, Standard Deviations, and Intercorrelations.

                                           M      SD     S        K        1             2             3             4             5             6
  ---------------------------------------- ------ ------ -------- -------- ------------- ------------- ------------- ------------- ------------- -------
  1\. FFMQ                                 3.25   0.46   0.34     0.37                                                                           
  2\. Observing                            3.21   0.71   0.16     --0.09   0.526\*\*\*                                                           
  3\. Describing                           3.35   0.86   --0.06   --0.76   0.791\*\*\*   0.337\*\*\*                                             
  4\. Acting with Awareness                3.16   0.66   --0.14   --0.15   0.558\*\*\*   --0.012       0.287\*\*\*                               
  5\. Non-judging of Inner Experience      3.39   0.71   --0.02   --0.21   0.630\*\*\*   --0.022       0.351\*\*\*   0.401\*\*\*                 
  6\. Non-reactivity to Inner Experience   3.11   0.66   1.27     8.18     0.651\*\*\*   0.352\*\*\*   0.420\*\*\*   0.133\*       0.270\*\*\*   
  7\. TEQ                                  4.09   0.36   --0.25   --0.39   0.249\*\*\*   0.270\*\*\*   0.235\*\*\*   0.118         0.051         0.087

S = Skewness, K = Kurtosis. \*p \< 0.05, \*\*\*p \< 0.001.

As can be seen, empathy correlates positively with the mindfulness trait (*r* = 0.249, *p* \< 0.0001). Of the dimensions of *FFMQ*, empathy was positively correlated with Observing (*r* = 0.270, *p* \< 0.0001) and Describing (*r* = 0.235, *p* \< 0.0001). The internal consistency indices (Cronbach's alpha) of all variables in the study range from 0.640 to 0.926.

Mediation Model {#S3.SS2}
---------------

The first objective of this work is to confirm, from the total measurement of the mindfulness trait, the relationship between practicing mindfulness (in informal contexts) and improving empathy. Our hypothesis is that, in the presence of the mindfulness trait mediator, the direct effect of mindfulness practice on the improvement of empathy disappears.

We carried out a mediation analysis with the macro PROCESS for SPSS (Model 4), developed by [@B36] in order to address the hypotheses of this study (Hypothesis 1 to H4). Mediation analyses test the effect of X (mindfulness practice) on Y (empathy) through the mediating variables (mindfulness trait). In this sense, mediation analysis allows us to assess how mindfulness practices influence empathy.

In our case, PROCESS generates coefficients using ordinary least squares (OLS) regression. We performed the analysis with 10000 bootstrap samples, with which it is not necessary to satisfy the assumptions of OLS (normality, lack of multicollinearity, etc.).

Furthermore, this technique allows introducing dichotomous variables into the model (in this case, having or not practicing mindfulness), without the restrictions and disadvantages that others, such as Structural Equation Modeling - SEM-, through Weighted Least Squares (WLS) estimation present.

Applying this method, we generate 95% bias-corrected confidence intervals for indirect effects. [@B37] recommend the use of bootstrapping techniques to obtain confidence limits for indirect effects. Bootstrapping is a non-parametric sampling technique that resamples several times, improving the power of a model, to estimate the indirect effect. The Bootstrapping IC is the most recommended way to evaluate indirect effects ([@B59]). The indirect effect is statistically significant if the intervals do not include zero.

The results showed significant total effects of mindfulness practice on empathy (Hypothesis 1: β = 0.375, *p* = 0.043). The total indirect effects (ab) were statistically significant, since the 95% confidence interval (CI) of the point estimate did not cross zero (β = 0.214, BootSE = 0.085, Boot95% CI = 0.074, 0.404). So, there was a significant indirect pathway: the mindfulness practice was a significant predictor of mindfulness trait (Hypothesis 2: β = 0.916, *p* \< 0.0001), which was itself a significant predictor of empathy (Hypothesis 3: β = 0.233, *p* = 0.0002). Considering the influence of the mediator, that is, considering this significant indirect route, the direct effect (c') of mindfulness practice on empathy was not significant (Hypothesis 4: β = 0.161, *p* = 0.394), according to our approach ([Table 2](#T2){ref-type="table"}).

###### 

Mediation model (PROCESS, Model 4).

                                                           β       SE       p
  -------------------------------------------------------- ------- -------- ------------------
  Mediating variable model (DV: Mindful trait) Predictor                    
  Mindfulness practice (a)                                 0.916   3.189    0.0001
  DV: Empathy Predictors                                                    
  Mindful trait (b)                                        0.233   0.020    0.0002
  Mindfulness practice (c´)                                0.161   1.093    0.394
  Total effect                                                              
  Mindfulness practice (c)                                 0.375   1.067    0.043
  Indirect effect (ab)                                     B       BootSE   Boot 95% CI
  Mindfulness practice → Mindful trait → Empathy           0.214   0.085    \[0.074, 0.404\]

Indirect effect of mindfulness practice of (X) on empathy (Y: TEQ) through changes in mindfulness trait (M: FFMQ). DV = dependent variable; CI = confidence interval.

As can be seen, all the hypotheses are confirmed as expected. [Figure 2](#F2){ref-type="fig"} shows the results of the mediation model, which indicate that the indirect effect is significant.

![Results of the mediation model: Indirect effect of mindfulness practice on empathy through mindful trait and total effect of independent variable on dependent variable (standardized regression coefficients). \**p* \< 0.05, \*\*\**p* \< 0.001.](fpsyg-11-01915-g002){#F2}

The second objective of the study is to analyze what mindfulness factors are mediating the overall effect between mindfulness practice and empathy.

The SPSS macro PROCESS, developed by [@B36] was again used to check which *FFMQ* dimensions are mediating the relation between mindfulness practice and empathy ([Figure 3](#F3){ref-type="fig"}). The indirect effect was also calculated using 10000 bootstrap samples for the bootstrap confidence intervals (CIs).

![Results of the mediation model: Indirect effect of mindfulness practice on empathy through each mindfulness facets separately (Standardized regression coefficients). \*\*\**p* \< 0.001, \**p* \< 0.05, ^+^*p* \< 0.10.](fpsyg-11-01915-g003){#F3}

[Table 3](#T3){ref-type="table"} shows the results of the indirect mediation routes for each of the mindfulness factors. These results indicated the indirect coefficient was significant (*B* = 0.244, *BootSE* = 0.09, *Boot95% CI* = 0.068, 0.448).

###### 

Mediation model.

  Indirect effect                                     B         BootSE   Boot 95% CI
  --------------------------------------------------- --------- -------- -------------------
  MP → Observing → Empathy                            0.179     0.073    \[0.056, 0.338\]
  MP → Describing → Empathy                           0.100     0.054    \[0.008, 0.217\]
  MP → Acting with awareness → Empathy                0.028     0.034    \[−0.019, 0.112\]
  MP → Non-judging of inner experience → Empathy      --0.013   0.044    \[−0.108, 0.072\]
  MP → Non-reactivity to inner experience → Empathy   --0.050   0.052    \[−0.169, 0.038\]

Indirect effect of mindfulness practice (X) on empathy (Y), presenting the mediating impact of each mindfulness facets (M). Partially standardized regression coefficients, MP = Mindfulness Practice.

Only the indirect effects of the *observe* and *describe* dimensions are significant. The factors *acting with awareness*, *not-judging of inner experience* and *non-reactivity to inner experience*, would not work as mediating variables in the relationship between the practice of mindfulness and empathy.

Analyzing the significant results, the indirect effects indicate that the practice of mindfulness was a significant predictor of *observation* (*B* = 0.773, *p* \< 0.001) and this was a significant predictor of *empathy* (*B* = 0.235, *p* \< 0.001).

Also, it has been found that the practice of mindfulness was a significant predictor of the ability to *describe* (*B* = 0.611, *p* \< 0.001) and this in turn was a significant predictor of *empathy* (*B* = 0.164, *p* \< 0.05). The direct effect of the practice of mindfulness on the improvement of empathy also disappears (*B* = 0.131, *p* = 0.486), if the mediation of the *FFMQ* factors in that relation is taken into account.

Moderated Mediation Model {#S3.SS3}
-------------------------

Finally, the present study expected that gender would moderate the indirect association between mindfulness practice and empathy via mindfulness trait. To test the moderated mediation hypothesis ([Figure 4](#F4){ref-type="fig"}), the present study estimated parameters regression with PROCESS macro (Model 59) by [@B36].

![Moderated mediation model (model 59).](fpsyg-11-01915-g004){#F4}

The results of the analysis allow us to conclude that gender was not a moderator in the proposed model. None of the interactions between the predictors variables and gender was statistically significant ([Table 4](#T4){ref-type="table"}).

###### 

Results of the moderated mediation analysis (PROCESS, Model 59).

  Predictor Variables                         B                                        SE      p
  ------------------------------------------- ---------------------------------------- ------- --------
  Mindfulness Practice                        19.477                                   3.622   0.0000
  Gender                                      15.590                                   9.176   0.091
  Interaction Mindfulness Practice x Gender   --14.021                                 7.244   0.054
                                                                                               
                                              **Dependent variable model (Empathy)**           
                                                                                               
  Mindfulness Trait                           0.095                                    0.031   0.003
  Mindfulness Practice (direct effect)        1.063                                    1.417   0.454
  Gender                                      8.810                                    6.882   0.202
  Interaction Mindfulness Trait x Gender      0.322                                    2.834   0.910
  Interaction Mindfulness Practice x Gender   --0.049                                  0.063   0.434

Unstandardized coefficients.

Discussion {#S4}
==========

The findings found in the present work seem to indicate that mindfulness practices developed in informal settings in Spanish-speaking contexts are a significant predictor of mindfulness trait, and that these are a significant predictor of the development of empathy. Therefore, our first research objective is fulfilled. Mindfulness would be a metacognitive capacity that influences later cognitive processes and, theoretically, also behavior, increasing in the individual the capacity to pay attention to their own affective state in the present moment, and also orienting them to contextual stimuli in a curious, open and accepting way ([@B10]). According to these results, it seems that becoming aware and accepting one's own emotions could have healthy effects on attending to the other person's emotional experiences ([@B75]).

In relation to empathy, the meta-analysis made by [@B44] in which 72 studies on empathy of university students in the United States between 1979 and 2009 are analyzed, indicates that the present university students are 40% less empathic than those of twenty or thirty years ago, which is detrimental in attitudes of understanding, compassion, preoccupation or empathy toward other people. The importance of empathy in the educational field is undeniable.

There are numerous experimental researches that have observed an increase of empathy through the practice of mindfulness ([@B9]; [@B70]; [@B33]; [@B4]) pointing out improvements in university students after the application of the program.

In this regard, a growing body of studies on the benefits of mindfulness has begun to show its potential as an intervention strategy to improve mental health and overall performance. Research with university students points to the need to increase this body of study, confirming the need to investigate aspects of positive functioning ([@B76]).

Empathy is an essential element in interpersonal relationships and a central competence in the university environment ([@B14]). The ability to put oneself in the place of the other -intellectually and emotionally- is a key factor for a more peaceful and supportive society, where relationships with others are established in a healthy way ([@B52]). Research on the different forms of educating in empathy is seen as an area of special relevance due to its social and individual implications. In this sense, mindfulness is presented as a promising alternative since the attitudes and personal dispositions that it develops are intimately related to empathy. Empathy facilitates an approach to subjectivity and the way of understanding and feeling the world of others, regardless of whether it is different from our own. This approach is based on an attitude of acceptance and absence of judgment, which guarantees a sincere vision in which the image of the other is not altered by our own subjectivity. In the emotional sphere, empathy favors the establishment of an affective disposition of help. Furthermore, mindfulness helps us to recognize more subtle emotional states in ourselves and in others, facilitating our understanding of human emotions. Finally, the ability not to get carried away allows a distance to be established between others affectivity and one's own, thus avoiding a fusion between the two. Further research is needed to establish the mechanisms through which mindfulness practices in university students improve empathy or other personal and social competencies that contribute to the development of their strengths and potential.

Despite the increase in the practice of mindfulness in informal or leisure contexts, there are hardly any studies on the effects for those who practice it for this purpose, since research has focused on therapeutic or formal contexts. The results of our study confirm that even informal practice of mindfulness can be considered a quality experience, because of the benefits it brings to the people who practice it, such as modifications in their mindfulness components or the increase of empathy. [@B32] consider contemplative practice as the essence of leisure because it creates a special experience that provides choice, freedom, tranquility, flow, and satisfaction. In line with our study, positive results are also obtained not only through greater internal balance but also by increasing well-being and a positive sense of health. With regard to the second objective, the dimensions of *FFMQ* that function as mediators between the practice of mindfulness and the improvement of empathy we have found two: *observing* and *describing*. No mediation on empathy was found in the dimensions of *acting with awareness*, *non-judging of inner experience*, and *non-reactivity to inner experience*. The current conception is that mindfulness consists of two distinct cognitive processes: attention focused on the present and acceptance of emotions. These two processes are often measured with *FFMQ* ([@B2]; [@B41]). The three *FFMQ* factors that shape present-centered attention are *observing* (attention to internal and external stimuli), *describing* (labeling and expressing experiences), and *acting with awareness* (attention in the present to one's own behaviors rather than responding automatically). The two *FFMQ* factors that make up the acceptance of emotions are *non-judging* (adopting an unevaluated stance toward thoughts and emotions), and *non-reactivity* (letting emotions flow without being trapped by them). According to our results, the improvement of empathy due to informal mindfulness practices is due to processes related mainly to the attention focused on the present. And for this, it would not be necessary to *act with awareness*, but it would be enough to put the focus on the stimulation we experience and be able to label it and express it correctly. It seems clear then, that paying attention to internal processes has an influence on the sensitivity to other people's needs or concerns.

If *observing* and *describing* one's own emotions increases attention to the experiences of others, that is to say, empathy, other research ([@B54]) found that people who reported that they could label their own feelings correctly also reported that they could help others overcome difficult emotions, as well as the relationship between the degree to which people are kind to themselves and the kindness they have to another person.

In the same line, we find results in the works of [@B41] and [@B20] in English-speaking samples. In both studies they use *FFMQ* as a measure of mindfulness, with practice being the predictor variable. The scale used by [@B41] to evaluate empathy was the Interpersonal Reactivity Scale ([@B18]) in a sample of American university students with little or no experience in the practice of mindfulness. Their results agree in that *observing* and *describing* were related to the improvement in the empathic abilities. On the other hand, they pointed out that adopting a non-evaluative posture toward emotions (*Non-judging*) negatively predicted empathy. On the other hand, the scale used by [@B20] in a sample of English university students who made informal practices of mindfulness, was the *TEQ* ([@B73]). Their results informed that, in addition to the dimensions of *observing* and *describing*, it influenced the dimension of not allowing to be caught by the own emotions (*Non-reactivity*) in the increase of empathy. We can suppose that the differences in some of our results, with respect to the work of [@B41] are due to the scales used to evaluate empathy. The *TEQ* evaluates empathy as an emotional process and the content of the items has to do with the identification and understanding of others' emotions, physiological activation, altruism, and the frequency of empathic and prosocial behaviors. IRI evaluates empathy around four factors: Perspective taking, Fantasy, Empathic concern and Personal distress. On the other hand, the only difference of the present work with the mentioned one of [@B20] is that that one was carried out in an Anglo-Saxon country and this one in a Spanish-speaking context.

We have not found other investigations that use mindfulness trait as mediators that influence the increase of empathy, being this study a pioneer in this context.

Regarding the third objective, gender does not seem to function as a moderator between the practice of mindfulness and the changes it predicts in the mindfulness trait. Neither does it moderate between mindfulness trait and empathy, nor between mindfulness practice and empathy. This is consistent with previous research ([@B22]) that used structured mindfulness programs and did not find a different gendered functioning in the development of empathy. Our results support the idea that mindfulness training is equally effective in men and women, and has the same effects on empathy in both genders.

The findings of this paper should be interpreted with caution because of its limitations. Firstly, this study is transversal and therefore does not allow for the establishment of causality. Accordingly, researches with longitudinal designs are needed to provide more evidence for the hypotheses being raised. Another limitation could be reinforced by the use of random sampling, which is more powerful than the non-probability sampling used, thus avoiding the risk of bias. Finally, the limitation of the use of self-reports for the assessment of mindfulness and empathy should be established. Although both instruments are designed on the basis of factor analyses of the most commonly used questionnaires in both constructs and have sufficient psychometric guarantees, some authors point out deficiencies in them such as the influence of subjective perception or problems in establishing real change. Thus, situational assessments or the use of biological markers for empathy ([@B7]; [@B11]) or objective monitoring ([@B61]) and the use of behavioral measures of mindfulness practice ([@B35]) are proposed.

Data Availability Statement {#S5}
===========================

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.

Ethics Statement {#S6}
================

The studies involving human participants were reviewed and approved by Bioethics Committee of the University of Burgos (IR 15/2018). The patients/participants provided their written informed consent to participate in this study.

Author Contributions {#S7}
====================

RF-A, ÁG-B, DO-S, and JP-R performed the conceptualization, methodology, formal analysis, writing original draft preparation, review and editing, visualization, supervision, project administration, investigation, resources, and data curation.

Conflict of Interest {#conf1}
====================

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

[^1]: Edited by: Nicole Farris, Texas A&M University--Commerce, United States

[^2]: Reviewed by: Wei Xu, Nanjing Normal University, China; Marco Salvati, Sapienza University of Rome, Italy

[^3]: This article was submitted to Gender, Sex and Sexualities, a section of the journal Frontiers in Psychology
